The Department of Veterans Affairs traumatic brain injury (TBI) screening program is intended to detect and expedite treatment for TBI and postconcussive symptoms. Between April 14, 2007, and May 31, 2012, of 66,089 Iraq and Afghanistan Veterans who screened positive on first-level TBI screening and later completed comprehensive TBI evaluation that includes the Neurobehavioral Symptoms Inventory, 72% reported moderate to very severe cognitive impairment (problems with attention, concentration, memory, etc.) that interfered with daily activities. This included 42% who were found not to have sustained combat-related mild TBI (mTBI). In contrast, 70.0% received a posttraumatic stress disorder (PTSD) diagnosis and 45.8% received a depression diagnosis. Compared with Veterans without mTBI, PTSD, or depression diagnoses, the lowest risk for self-reported cognitive impairment was in Veterans with confirmed mTBI only; a greater risk was found in those with PTSD diagnoses, with the greatest risk in Veterans with PTSD, depression, and confirmed mTBI, suggesting only a weakly additive effect of mTBI. These findings suggest that Veterans with multiple mental health comorbidities, not just those with TBI, report moderate to very severe cognitive impairment. Mental health treatment for conditions such as PTSD and depression (with or without TBI) may result in improvements in cognitive functioning and/or include assessment and support for Veterans experiencing cognitive problems.
INTRODUCTION
More than 2 million American men and women have served in the conflicts in Iraq and Afghanistan. Due to the high incidence of blasts, motor vehicle accidents, falls, and other combat-related injuries coupled with improved trauma care, traumatic brain injury (TBI) has been an unfortunately prevalent injury outcome of the current conflicts [1] [2] . In published surveys of Iraq and Afghanistan Veterans and Active Duty infantry servicemembers, 12 to 23 percent have reported a history of TBI [2] [3] . Using widely accepted diagnostic criteria, studies of civilians and Veterans have shown that of all TBI cases, 85 percent represent mild TBI (mTBI) [4] .
Studies of civilian populations have revealed that TBI may result in acute postconcussive symptoms, including physical complaints such as headaches; emotional problems such as irritability; and cognitive concerns such as impaired attention, concentration, and memory [5] . In the majority of civilian cases, particularly in mTBI, these postconcussive symptoms resolve completely in days to months [6] [7] . A minority of patients (approximately 10%-20%) continues to report nonspecific physical, emotional, and cognitive postconcussive symptoms months to years after the original injury [6] [7] [8] [9] . Postconcussive symptoms have been associated with poor social and occupational functioning, including underemployment, low income, and marital and family problems [10] .
Military service-related mTBI often occurs in the context of other combat-related trauma, and as such, mTBI is frequently associated with comorbid mental health disorders, especially posttraumatic stress disorder (PTSD) and depression [11] [12] [13] . In particular, postconcussive cognitive symptoms attributed to mTBI, such as trouble with memory and attention, have long been understood to overlap with symptoms of PTSD and depression [14] [15] [16] . Hoge et al. found that, of Operation Iraqi Freedom (OIF) servicemembers who reported mTBI with loss of consciousness for <30 min, 44 percent met criteria for PTSD and 23 percent met criteria for depression [2] . Moreover, Hoge et al. found that PTSD and depression explained part of the relationship (or statistical variance) between mTBI and memory and concentration problems [2] , a finding that was replicated in a subsequent epidemiologic study [12] .
In April 2007, the Department of Veterans Affairs (VA) introduced a stepped population-based screening program for mTBI to promote early detection and intervention in response to mounting public concern about TBI [17] As such, on presenting to a VA facility, OIF/ Operation Enduring Freedom (OEF)/Operation New Dawn (OND) Veterans (who have not already been told that they have a moderate to severe TBI) undergo firstlevel screening for mTBI, which is typically performed in primary care [18] . If the first-level TBI screen is positive for current symptoms, Veterans are referred for a comprehensive TBI evaluation by a trained VA TBI specialist, typically in a subspecialty clinic, to determine whether the current symptoms are due primarily to mTBI (or due to another clinical entity, such as PTSD) and to develop a treatment plan depending on diagnosis and presenting symptoms.
This comprehensive clinical evaluation of TBI is currently considered the "gold standard" for symptomatic mTBI diagnosis in the VA healthcare system. The 22item Neurobehavioral Symptoms Inventory (NSI) is performed as part of the comprehensive TBI evaluation and assesses for physical, emotional, and cognitive postconcussive symptoms [19] . Specifically, the NSI includes four items that measure different dimensions of Veterans' cognitive performance by self-report as well as the selfreported functional effect of the cognitive symptoms on daily activities.
This study focuses on one domain of postconcussive symptoms as measured by the four cognitive functioning items on the NSI and examines the relative association of self-reported moderate to very severe cognitive functioning with mTBI, PTSD, and depression. While mTBI has been shown to have unique effects on health and functioning [20] [21] [22] [23] , we focus on the overlap of mTBI with PTSD and depression because these most commonly present together, and cognitive complaints are important overlapping features of all three conditions [11] [12] [13] [14] [15] [16] . We hypothesize that self-reported cognitive symptoms that adversely affect daily functioning at the level of moderate to very severe are more strongly associated with individual mental health disorders and with mental health disorders in conjunction with mTBI than with mTBI alone. Further, we investigate the interactive relationships among these disorders with respect to self-reported cognitive functioning and suggest a practical modification of the current VA TBI screening program that may expedite targeted counseling and care for returning combat Veterans.
METHODS

Study Population
This retrospective cohort of OIF/OEF Veterans was identified using the VA Comprehensive TBI Screening and Evaluation (CTBIE) database. First-level TBI screening is repeated each time a combat Veteran completes a deployment and returns to a VA healthcare facility; for Veterans with multiple deployments, we used the last and most current CTBIE data. In order to screen positive on the VA first-level TBI screen, Veterans must have endorsed all four items: (1) a TBI injury
Flowchart showing derivation of analytic cohort after applying study inclusion and exclusion criteria. CTBIE = Comprehensive TBI Screening and Evaluation, TBI = traumatic brain injury.
mechanism,
(2) problems that started immediately after the injury, (3) problems that began or got worse after the injury, and (4) the presence of one or more postconcussive symptoms (i.e., memory problems, balance problems or dizziness, sensitivity to bright light, irritability, headaches, and sleep problems) in the 7 d prior to TBI screening [17] . As soon as one of the items is not endorsed, the TBI screen terminates and is considered negative, resulting in many Veterans never being asked about current postconcussive symptoms (since this is the last item) or not being referred for comprehensive TBI evaluation. Figure 1 shows that of 539,007 OIF/OEF Veterans who underwent first-level TBI screening between April 14, 2007, and May 31, 2012, 111,503 (20.7%) screened positive on the first-level TBI screen and were referred for comprehensive TBI evaluation. Veterans were excluded from the analytic cohort if they screened negative on first-level evaluation (n = 427,504), if they screened positive for mTBI but failed to attend the comprehensive TBI evaluation at a VA facility, if the results of their comprehensive evaluation were not entered in the CTBIE database (n = 40,715), or if their results were considered indeterminate with respect to TBI diagnosis (n = 4,506). In addition, we excluded 193 Veterans who lacked complete data. This resulted in an analytic cohort of 66,089 OIF/OEF Veterans who had complete data from the comprehensive TBI evaluation with a binary clinical determination as to whether their symptoms were consistent with a diagnosis of mTBI or not (Figure 1 ).
Data Source
The main data source was the VA CTBIE database, an accruing national database of OIF/OEF Veterans who have enrolled in VA healthcare and have undergone at least one VA first-level TBI screen since April 14, 2007, when the VA TBI screen was first introduced. The CTBIE database contains the following data elements: identification of OIF/OEF Veterans undergoing first-level VA TBI screening using scrambled Social Security numbers (SSNs); individual-level results of the first-level VA TBI screen (positive or negative); identification of Veterans who completed the comprehensive TBI evaluation (among those who screened positive on the first-level TBI screen); and detailed results of the comprehensive TBI evaluation performed by a trained VA TBI specialist (e.g., neurologist or equivalent), including (1) information about TBI event(s), (2) postconcussive symptoms from the 22-item NSI, and (3) final determination of mTBI diagnosis. We used Veterans' scrambled SSNs to link CTBIE data to other VA national databases: (1) the VA OIF/OEF/OND Roster, containing basic individuallevel sociodemographic and military service information about Veterans of OEF (primarily Afghanistan), OIF (primarily Iraq), and OND (the new designation for OIF after September 1, 2010); (2) the VA National Patient Care Database (NPCD), containing VA healthcare utilization data (i.e., date of VA clinic visit and associated diagnosis(es) designated using International Classification of Diseases-Ninth Revision-Clinical Modification (ICD-9-CM) codes); (3) the VA Decision Support System, used to extract individual-level pharmacy data; and (4) the VA Planning System Support Group, for distances from patient residence to VA facilities.
Study Variables
Dependent Variables
The 22-item NSI has been used in Veterans [24] . The main binary dependent variable was self-reported "cognitive impairment" rated as either "none or minimal" versus "moderate to very severe" on the NSI during comprehensive TBI evaluation. Self-reported moderate to very severe cognitive impairment was defined as endorsing two of the four cognitive items on the NSI (i.e., poor concentration and cannot pay attention; forgetfulness and cannot remember things; difficulty making decisions; and slowed thinking, difficulty getting organized, and cannot finish things) at the level of 2 to 4 (on a Likert scale from 0-4), in which any response 2 indicated a cognitive deficit that progressively impaired daily function (from moderate to very severe effect on daily activities). We a priori developed this algorithm for selfreported cognitive impairment based on expert consensus of five experienced VA staff neuropsychologists who work with Veterans with TBI and comorbid mental health problems. The threshold of 2 was selected because at this level, self-reported cognitive impairment was described as impairing functioning.
Independent Variables
The main independent variables were individual and combinations of mental disorder diagnoses, i.e., confirmed TBI (from comprehensive TBI evaluation), PTSD (ICD-9-CM code 309.81), and depressive disorders (ICD-9-CM codes 296.20-296.25, 296.30-296.35, 300.4, and 311 [NPCD]), which were ascertained on at least two separate occasions in the period from 1 yr before to 1 yr after the index TBI diagnosis. Potential confounding covariates included (1) sociodemographic characteristics, which included a crude designation of race and ethnicity, and residence, defined as rural versus urban based on distance to the nearest VA facility;
(2) military service characteristics, which included a combined variable of rank and education since the two were highly correlated, and number of deployments (single vs multiple); and (3) other health problems, such as alcohol abuse and dependence (ICD-9-CM codes 305.00-305.03 and 303), drug abuse and dependence (ICD-9-CM codes 305.20-305.93 and 304), and prescription medications that might negatively affect cognitive function, i.e., opioid and benzodiazepine and/or sedativehypnotic medications. As a secondary subanalysis to roughly gauge the validity of self-report, we examined the association of self-reported cognitive dysfunction with proxies for mTBI-related severity (as reported during the comprehensive TBI evaluation), i.e., number of blasts and other injuries resulting in TBI and severity of the injury (number of episodes of loss of consciousness or posttraumatic amnesia). In fact, we found a positive correlation between self-reported cognitive dysfunction and the level of TBI severity reported on the NSI ( Table 1) .
Statistical Analyses
For the main study population of 66,089 Veterans, we first determined the proportion that endorsed cognitive dysfunction at a level of moderate to very severe corresponding to increasing negative effect on daily functioning for at least two of the four cognitive items on the NSI. Relative risks (RRs) with 95 percent confidence intervals (CIs) for selfreported moderate to very severe cognitive impairment in subgroups of Veterans were estimated using generalized lin-ear models with poisson distribution and robust error variance. We determined independent RRs for each mutually exclusive diagnostic category (confirmed TBI, PTSD, and depression) after adjusting for potential confounders. Specifically, adjusted models accounted for sociodemographic and military service characteristics (step 1), drug and alcohol use disorder diagnoses (step 2), and psychoactive prescription medication use (step 3). The final adjusted model allowed for 2-and 3-way interactions of TBI, PTSD, and depression. As a sensitivity analysis, we adjusted for number of mental health clinic visits to account for possible ascertainment bias but the adjustment did not produce clinically important changes in the risk estimates. Analyses were conducted using SAS 9.3 (SAS Institute Inc; Cary, North Carolina) and STATA 12.1 (Statacorp; College Station, Texas).
RESULTS
Despite having screened positive for mTBI, a large proportion of Veterans (36%) were not referred for or did not attend their second-level comprehensive TBI evaluation. Tables 1 and 2 show the sociodemographic and military service characteristics, drug and alcohol problems, psychoactive medications, TBI and mental health diagnoses, and TBI-related injuries and sequelae in the 66,089 OIF/OEF Veterans who screened positive on first-level TBI evaluation and completed comprehensive TBI evaluation between April 14, 2007, and May 31, 2012. Of these Veterans, 5.8 percent were female; the median age was 28 yr (interquartile range = 25-36 yr); 45.6 percent were ethnic minorities; 21.3 percent received an alcohol use disorder diagnosis; and 29.0 and 34.6 percent had received at least one prescription for an opioid medication and benzodiazepine, respectively, within 1 yr of the index positive TBI screen. Table 2 shows that being enlisted personnel (vs officer) with less education (high school only or only some college), having received alcohol and/or drug use disorder diagnoses, and having been prescribed opioids and/or benzodiazepines within 1 yr of a positive TBI screen were associated with significantly increased risk for reporting moderate to very severe cognitive impairment in unadjusted models. Table 1 shows that there was also a corresponding increase in self-reported moderate to very severe cognitive impairment with an increasing number of blast injuries, other injury exposures that could result in TBI, and episodes of loss of consciousness and posttraumatic amnesia.
Of the 66,089 Veterans with positive TBI screen who completed the comprehensive TBI evaluation, 41.7 percent were found not to have sustained a combat-related TBI. Of note, within 1 yr of the index positive TBI screen, a full 70.0 percent received a PTSD diagnosis and 45.8 percent received a depression diagnosis. Table 1 reveals that only 11.8 percent of Veterans who screened positive for TBI and subsequently underwent comprehensive TBI evaluation received a clinical diagnosis of TBI alone. In contrast, nearly 50 percent with a confirmed TBI diagnosis also received diagnoses of PTSD and/or depression, with the majority of Veterans receiving mTBI and PTSD diagnoses or all three diagnoses (mTBI, PTSD, and depression).
Of those 66,089 Veterans who completed the comprehensive TBI evaluation, regardless of whether or not they received a confirmed diagnosis of mTBI, 47,614 (72.0%) endorsed moderate to very severe cognitive impairment that had a negative effect on their daily activities. Moderate to very severe cognitive impairment was reported by 77.7 percent of Veterans with a confirmed mTBI diagnosis versus 64.1 percent who were found not to have a mTBI diagnosis (RR = 1.21; 95% CI = 1.20-1.22). Figure 2 shows the proportion of all Veterans reporting cognitive impairment symptoms at the level of moderate to very severe on the NSI. Overall, the most frequently reported cognitive symptoms were "forgetfulness, cannot remember things" (77% reporting) and "poor concentration, cannot pay attention" (71% reporting) (Figure 2) . Figure 3 shows the prevalence and unadjusted RRs of reporting moderate to severe cognitive symptoms in association with non-mutually exclusive confirmed mTBI, PTSD, and depression diagnoses. Across mTBI, PTSD, and depression diagnoses, the proportions of Veterans reporting each of the cognitive impairment symptoms were relatively similar, although for each individual cognitive symptom, having a PTSD diagnosis (vs no PTSD diagnosis) was associated with a significantly greater RR for moderate to very severe selfreported cognitive impairment compared with mTBI and depression diagnoses. Table 3 shows a clear progression of increasing risk of perceived moderate to very severe cognitive impairment by mental disorder status, even after fully adjusting for potential confounding variables. Compared with Veterans without these diagnoses, the lowest but independent risk for moderate to severe cognitive impairment was in Veterans with confirmed mTBI only (no PTSD and no depression) (adjusted RR [ARR] = 1.35); with greater risk in those with PTSD diagnoses (no mTBI and no depression) (ARR = 1.46); still greater risk in Veterans with PTSD and depression diagnoses (no mTBI) Characteristic All Veterans (N = 66,089) (ARR = 1.68); and the greatest risk in Veterans with PTSD, depression, and confirmed mTBI (ARR = 1.88), suggesting a weakly additive but independent effect of mTBI on cognitive symptoms. We also found that the independent effect of confirmed mTBI in the presence of PTSD and depression represented a smaller ARR of 1.12 (95% CI = 1.11-1.13), explained by modest but significant negative interaction that mitigates the purely additive effect of mTBI on PTSD and depression in association with self-reported moderate to very severe cognitive impairment.
DISCUSSION
To our knowledge, this is the first study to focus on perceived cognitive dysfunction in a national sample of OIF/OEF Veterans in VA healthcare undergoing comprehensive TBI evaluation after a positive first-level TBI screen. In this relatively young population of Veterans (median age of 28), 72 percent of all Veterans who ini-tially screened positive for mTBI on the VA first-level screen reported moderate to very severe cognitive impairment that interfered with daily activities during the comprehensive evaluation. This included 42 percent of Veterans who were positive on the first-level TBI screen but, when evaluated by a VA TBI expert, were found not to have sustained a combat-related mTBI. While only 11.8 percent of Veterans received a diagnosis of confirmed mTBI alone (without comorbid mental health problems), the majority received diagnoses of mTBI in association with one or more mental health diagnoses (70.0% PTSD and 45.8% depression), alcohol and drug use disorder diagnoses, and opioid pain medications and/ or benzodiazepine/sedative hypnotics prescriptions. Each of these non-TBI variables was also independently associated with increased risk for reporting moderate to very severe cognitive impairment. Indeed, in the case of either PTSD or depression as the sole diagnosis, the association with perceived cognitive impairment was greater than that associated with confirmed mTBI diagnoses. Graphical representation of adjusted relative risks (RRs) of Veterans' reporting moderate to very severe cognitive dysfunction in association with different combinations of mild traumatic brain injury (TBI), posttraumatic stress disorder (PTSD), and depression to examine interactive and additive effects of each of these disorders. Graph shows clear progression of self-reported moderate to very severe cognitive impairment with lowest risk in Veterans with mild TBI alone, greater risk in those with PTSD and depression, and only slightly increased risk for cognitive impairment in Veterans who have mild TBI in addition to PTSD and depression. problems were commonly reported by Gulf war Veterans [25] . Historically, Veterans returning from war have reported cognitive complaints, which, in the vast majority of cases, are not attributable to TBI [26] [27] . Cognitive postconcussive symptoms often lack objective neurocognitive findings, and studies in civilians have shown that these symptoms occur at similar rates in persons with mTBI as in those with no TBI [28] [29] . More recently, Polusny et al. showed that deployment-related mTBI was significantly associated with two self-reported cognitive outcomes (memory and concentration problems) among National Guard servicemembers deployed to Iraq [30] . In this same study, in the group of servicemembers with PTSD and mTBI, when PTSD was entered into a multivariate logistic regression model, mTBI was no longer significantly associated with these two cognitive outcomes, suggesting that PTSD confounded the apparent relationship between TBI and selfreported cognitive impairment [30] .
Memory and attention
Our unadjusted analyses revealed a predominance of comorbid diagnosed mTBI, depression, and PTSD in this population of Veterans. In addition, it did not fit with our clinical experience (in which these conditions commonly co-occur) to perform a simple adjustment for PTSD and depression when evaluating the association between confirmed mTBI and cognitive impairment, since these diagnoses typically occur together. In fact, when we examined each of the four cognitive symptoms (e.g., forgetfulness, cannot remember things) because of the high comorbidity rate, we found only minor differences between PTSD, depression, and mTBI with respect to their association with each. Thus, we designed our final analysis to explore the additive and interactive effects of PTSD, depression, and confirmed mTBI with regard to moderate to very severe cognitive impairment, which departs from the analytic design of prior studies [2, 12, 30] . In analyses adjusted in stepwise fashion for sociodemographic characteristics and other potential confounders ( Table 3) , we did find a slight independent increased risk of self-reported cognitive impairment in Veterans with mTBI only (compared with no mental disorders). Notably, however, the association of cognitive impairment was higher in Veterans with PTSD only, depression only, and comorbid PTSD and depression than with mTBI only. In fact, mTBI had only a very modest additional effect on cognitive impairment when it co-occurred with PTSD and depression. Self-reported cognitive symptoms following mTBI have been shown to be poorly associated with neuropsychological performance in combat Veterans [26] [27] 31] . Moreover, neuropsychological deficits following mTBI typically resolve in weeks to months following the injury [32] . In contrast, several studies have demonstrated that mental health disorders, particularly PTSD and depression, are associated not only with cognitive postconcussive symptoms but also with objective cognitive impairment on performance-based tests, including deficits in attention, verbal learning and memory, processing speed, working memory, and inhibitory control [32] [33] [34] . Neuroimaging studies have mapped PTSD-related cognitive deficits to specific brain regions, namely the ventromedial and ventrolateral prefrontal cortex and hippocampus [35] . Unlike neuropsychological deficits associated with mTBI, those associated with PTSD tend to persist [32] . Most evidence-based cognitive behavioral therapy for PTSD and depression does not include cognitive remediation, and specifically treating cognitive deficits may render these therapies more effective in individuals with cognitive dysfunction [36] .
The VA TBI screening process is nonspecific for deployment-related mTBI, because it not only screens for a historical TBI event with symptoms but also casts a broad net in that it assesses for a wide range of postdeployment symptoms, including cognitive problems. Thus, the TBI screen, in part, fulfills the intended goal of population-based screening in detecting postdeployment problems if they are present and has been shown to lead to increased VA care utilization, although we do not know whether this care was appropriate or indicated [37] . At the same time, the TBI screen may be too nonspecific and have unintended iatrogenic consequences as argued by Hoge et al., who raise the concern that the current TBI screening process may result in the misattribution of cognitive and other postconcussive symptoms to mTBI, when in fact, these problems are more likely due to conditions Table 3 . Independent association of self-reported moderate to very severe cognitive dysfunction with mental disorder diagnoses in 66,089 Iraq and Afghanistan Veterans who screened positive for traumatic brain injury (TBI) and completed comprehensive TBI evaluation (April 14, 2007-May 31, 2012).
Note: After determining base model, subsequent adjusted models accounted for sociodemographic and military service characteristics (step 1), DUD and AUD diagnoses (step 2), and psychoactive prescription medication use (step 3). Final adjusted model allowed for 2-and 3-way interactions of TBI, PTSD, and depression. ARR = adjusted relative risk, AUD = alcohol use disorder, CI = confidence interval, DUD = drug use disorder, PTSD = posttraumatic stress disorder, ref = reference, RR = relative risk. and diagnoses other than mTBI [38] [39] . This may not only heighten anxiety about TBI, but also make the path to appropriate treatment more convoluted, delaying recovery [38] . Whereas TBI with sustained postconcussive symptoms carries a poor prognosis and is challenging to treat, other causes of postinjury cognitive symptoms, such as mental health problems, may be remediable by using evidence-based psychotherapies, using medications, or conveying positive recovery expectations [40] .
Several limitations apply to our findings. First, our results may not generalize to all OIF/OEF Veterans. Of the 111,503 Veterans who screened positive on the firstlevel TBI screen, only a little more than half underwent comprehensive evaluation, and those who screened negative on the first-level TBI screen were not evaluated further for cognitive symptoms. Thus, these two potentially important groups were excluded because of the structure of the VA TBI screening process. Second, whereas we used the gold standard clinical diagnosis of mTBI (among those completing the comprehensive TBI evaluation), we relied on administrative data for mental health diagnoses (PTSD and depression). This limitation was partially offset by including only Veterans who received mental health diagnoses on at least two or more clinical visits. Third, the main study outcome relies on self-report data. Our data showed a significant positive correlation between severity of TBI injury and self-reported level of cognitive dysfunction. Nevertheless, O'Connor et al. and Prouteau et al. showed that individuals with depression tend to exaggerate their cognitive deficits and that selfreport measures used to assess cognitive functioning may not correlate with objective cognitive performance [41] [42] . French et al. also showed a poor correlation between cognitive complaints and objective neuropsychological test performance in military personnel with TBI [31] . Fourth, our data were cross-sectional, and thus, we can only examine relative associations of mTBI, depression, and PTSD with cognitive dysfunction but cannot assume causality. In fact, without premorbid information about cognitive functioning, we cannot evaluate whether diminished cognitive capacity that was either congenital or acquired from a prior TBI rendered Veterans more susceptible to the development of subsequent PTSD, depression, or a second deployment-related TBI due to reduced cognitive reserves and problem-solving capacity [39] . Fifth, the high coprevalence of TBI, depression, and PTSD, all of which may contribute variance to postconcussive symptoms, may inflate estimates of the correla-tion between each disorder and postconcussive symptoms. Finally, the high prevalence of cognitive impairment symptoms throughout this cohort may have limited our ability to differentiate the relative contributions of PTSD, depression, and mTBI because it resulted in a "ceiling effect" of the maximum RR that we could potentially observe.
CONCLUSIONS
Despite these limitations, our findings point to some potential issues related to the current VA TBI screening process. Within the current VA TBI screening algorithm, self-reported cognitive dysfunction is only assessed in the group that screens positive for mTBI (in primary care) and follows up and completes a comprehensive TBI evaluation in a specialty clinic at some time in the future. This can result in some Veterans not being evaluated; others lost to follow-up; and because of the framing of the TBI screening program, some Veterans misattributing cognitive problems to TBI as opposed to mental health problems, potentially delaying appropriate therapy. In addition, the 4-item VA first-level TBI screen is nonspecific in that the majority of Veterans who screen positive for mTBI report moderate to very severe cognitive impairment, yet a significant proportion is found not to have mTBI on comprehensive examination, and selfreported cognitive dysfunction is more strongly associated with mental health problems than with mTBI.
In conclusion, Veterans with comorbid mental health problems with and without TBI frequently report cognitive problems such as problems with attention, concentration, and memory. Mental health treatment for conditions such as PTSD and depression, in which cognitive dysfunction is often a symptom, may in itself ameliorate cognitive impairment. In addition, mental health clinicians treating Veterans with and without TBI can assess, treat, and provide support for distress related to poor cognitive functioning.
